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INTRODUCTION 
During the past five - six years, the woes of the steel 
industry have probably received more publicity than the previous fifty 
years combined. It is no wonder. Steel is involved - directly or 
indirectly - in almost every product and service that consumers need 
and buy. Uses of steel range from paper clips to steel for bridges and 
buildings to U. s. Steel's Airsteel X200 which is a highly alloyed steel 
used in critical parts of today's missiles. Thus while only about 2% 
of the Gross National Product is generated in the steel industry, it 
still plays a crucial part in today's economy. For example, in 1961 
total revenues from the public to the steel industry were $13.4 billion. 
The industry bought from other companies products and services totaling 
almost $6 billion. In addition, the industry has averaged over $1 
billion annually in expenditures for new plants and equipment and improve-
ments in existing facilities. 
Steel is also a large employer. It normally employs about 
750,000 people in all of its operations. Thus, families totaling about 
2lmillion are directly dependent on steel as their primary source of 
income. In 1961 the steel industry spent $5.4 billion in direct employ-
ment costs. In addition, the biggest user of steel is the automotive 
industry which in turn affects one of every five employed persons in 
the United States. 
In addition to the above, steel paid out about $560 million 
in stockholder dividends and over $100 million in interest on loans. 
Finally, it paid out over $850 million in taxes to the federal, state 
and local governments. 
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Steel is also vital to our national defense. The steel 
industry has been a long-term contributor of new steels that can be 
utilized in the machines of war. In addition the possibilities of a 
national emergency require the rapid availability of tremendous 
quantities of steel. 
The above. then. clearly points out the "basic industry" 
nature of steel and its general importance to our economy. Recently, 
however, there has been a great deal of speculation that perhaps the 
industry has "peaked" - that its generally dull performance since 
1965 justifies the suggestion that steel has fully matured and is enter-
ing the stage of a declining industry. -whatever other repercussions 
it ~ have had, the ruction over steel prices last April did accomplish 
one things it focused attention on the steel industry's pressing need 
for modernization. Beset by competition from cheap foreign steel and 
substitute materials, the industry must introduce new methods and pro-
cesses to raise efficiency, lower coats and improve product quality.• (1) 
Proponents of this viewpoint emphasize the two areas of concern mentioned 
above. The first is concerned with the enormous and well publicized 
influx of foreign steel into our markets. The latest figures released 
indicate that 1962 will be the fourth year in a row during which the 
United States has imported a lar~r tonnage of steel mill products than 
it has exported to foreign customers. This situation shows signs of 
becoming worse. The American Iron and Steel Institute (the industry's 
official score-keeper) reports that in the three year period ot 1959 -
1961 imports totaled 10.8 million tons compared to exports of 6.6 million 
tons. In the first six months of 1962 imports jumped to 2.1 million tons 
a. 
and exceeded exports for this period greater than 2 to 1. This impact 
is felt nationally through the influx an all coasts, as 14% came to our 
borders (Canadian) and inland, 36% to the Atlantic coast, 25% to the 
Gulf Coast and 21% to the West Coast. Naturally a great deal of dis-
cussion has arisen concerning the impact of these imports an employment, 
prices, taxes, etc. There is certainly agreement on the fact that the 
transformation of the United states from a net exporter of steel to an 
importer has reaching implications for the whole future of the industry. 
Imports can no longer be ignored as a factor in steel. (See Chart I.) 
·The second area of concern in steel today is the intense 
competition in the domestic markets from other materials. Aluminum, 
concrete, plastics and engineering advances all seek to displace steel 
in many of its hitherto private preserves. 
While both of the above areas are of great concern in steel 
today, I shall attempt to confine myself to an examination of the latter 
challenge. MY discussion will include an examination of the present 
position of the steel industry, its current markets, the competitive 
material threat, and steel's actions in meeting this new competition. 
STEEL'S MARKET POSITIOI 
Ingot capacity has traditionally been the yardstick by which 
steel industr,r progress is measured. Since 1955 ingot capacity has 
gone from 125 million tons per year to over 148 million tons. Actual 
production, however, reached its peak in 1955 of 117 million tons 
is estiaated to be approximately 99 million tons in 1962. 
TABLE I 
STEEL FURNACES (a) 
Production Index of (b) 
Years (Be~ Tons) Production 
1962 (est.) 99,000,000 101.9 
1961 98,014,492 100.9 
1960 99,281,601 101.9 
1959 93,446,132 96.2 
1958 85,254,885 87.8 
1957 112,714,996 116.0 
1956 115,216,149 118.3 
1955 117,036,085 120.5 
1954 88,311,652 90.9 
1953 111,609,719 114.9 
(a) Production of foundries which normally produce steel only tor 
castings are not included. 
and 
(b) Based on average production of the three years 1957 - 1959 as 100. 
Sources Annual Statistical Report, American Iron and Steel Institute, 
1962, p. • 
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The figures above represent ingot tons. A great deal of 
steel is consumed in the finishing processes as the ingot is converted 
into the end product - sheet, plate, bar, etc. Thus, while production 
is measured in ingot tons, reference will also be made to product tons 
which are approximately equal to 1.4 ingot tons. 
Steel markets from 1900 to 1960 have shown several signifi-
cant trends. {See Chart I~) Perhaps the moat striking is the decline 
in importance of freight transportation from 42% to 19%. · This decline, 
of course, is accompanied by the emergence of truck and air freight. 
Consumer durable& have increased 10 times in relative impor-
tance becoming the second most important sector. This increase is 
attributable to the automotive market and home appliances. 
Containers increased about 2itimes in importance, reflecting 
the continuing upward trend in packaging. 
Finally, plant and equipment took a somewhat larger share 
while remaining quite steady. Changes within the category show a large 
increase tor machinery accompanied by a decline in agricultural machinery 
and construction. 
The changing pattern of demand, by product, is shown in Chart 
III. Most noteworthy here are rails and accessories and flat rolled 
products. 
The decline ot rails and accessories reflects the completion 
of our rail network and competition from other means of transportation. 
Sheets, strip and tin mill products reflect the increase in 
consumer durable• shown in Chart II. The automotive f'i•ld has taken 
tremendous quantities of sheet and strip as has the appliance field. 
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The container induatry, of course, accounts for the tin mill products. 
In 1961 the five top steel aarltets for the steel industry 
took in exoess of 10% of total ~ual output. (See Table I.) 
(1) Automotive Indust~. Total shipments of finished steel 
to the auto industry are close to 20% of total output. This is 2% 
lower than the 1967 to 1969 average resulting mainly fr0111 the impact 
ot coapact cars. 
(2) Construction and Contractors Products. This sector 
consumed a total of 13.1 million tons of steel in 1961 or about 17% of 
total net shipments. Here again, like the automotive field consumption 
was down slightly trom the 1967 to 1969 average of 13.4 million tons. 
(3) Warehouses and Distributors. Consistantly about 15 to 
17% of annual output goe·s to these steel retailers. They, in turn, 
resell in smaller quantities to manufacturers of appliances, machinery, 
and to building contractors. (See Appendix.) 
(4) Containers. The packaging industry took about 6.6 
million tons or 10% ot steel shipments in 1961. This represented a 
continuing increase from the average of 6.4 million tons 1957 to 1959. 
( 5) Machinery and Equient. 1961 figures here show a slight 
decrease from the '67 to '59 average of 6.8 million tons to 6.4. This 
resulted mainly trom the decline in agricultural equipment. 
HOw does the steel industry account tor its poor shvwing the 
last few years? First ot al~. it points to changing distribution 
patterns. Increasingly, the American economy is be~oRdng characterized 
by instant quotations, overnight deliveries and a general speeding 
up of buai:ness services accompani•d by a decline in profit IUlrgins. This, 
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ot course, has resulted from the buyer's market which had not been in 
existence tor any duration since 1940. In order to remain competitive 
and :aaintain proti t margins, industry has been forced to take a long 
hard look at the "cost of possession" ot their inventories. This exam-
ination has -resulted in a general reduction in inveni;.ories through all 
ot industr,y's pipelines accompanied by still greater pressure for 
quick delivery. Thus, while steel production fell ott 1~ between 1955 
and 1962, the industr,y estt.atea that consumption fell ott only about 
2%. The two chief factors accounting for this are the inventor,y reduct-
ion and the change of the United States from an export nation to a net 
importer of steel. 
If one agrees with the industry that inventory and imports 
account for the decline, the absence or growth relative to the G. N. P. 
must be still explained. Although the G. N. P. growth has slowed to a 
little more than 2% annually from over 4% in the post war years, the 
steel industry seems to be at a complete standstill. The explanation 
for this seems to be in two parts, namely ( l) steel's large customers 
and (2) competition from other materials. 
The American Iron & Steel Institute made a study recently in 
an ettort to explain the past few years and listed the following adverse 
factors: ( 2) 
1. Lack of strength in plant and equipment expenditures 
tram 1958 through 1960. 
2. The absence of any increase in expenditures tor consumer 
durable goods 
3. Declining levels of steel consumption for track work and 
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freight cars 
4. Domestic overaupply aDd imports in the oil industry and 
a decline in drilling af'ter 1957 
5. The relatively slow rate of' packaging volume 
6. The change in the u. s. position in world markets, as 
the major European and Japanese steel producers became 
more active 
1. Two major strikes in the domestic steel industry 
8. two business recessions - one in 1958 and the other in 
1960 
Other factors which should be mentioned are the decline in 
spending f'or steel in defense. Heavy tonnage items such as tanks, guns 
and planes are yielding to the weapons of' the Space Age. Wbile steel 
shares in the new weapons, the former tonnage is missing. Thomas Patton, 
President of' Republic, made a speech recently titled "A Second Look at 
the Sixties". In it he points out that the failure of' the predictions 
f'or the "soaring sixties" to materialize as yet have not misjudged the 
potential, just the timing. The population is growing, but its spending 
habits have ohanged. The spending patterns of' the sixties are not 
following those of' the f'if'ties. More is being spent on the so-called 
"esthetic" things of' lif'e. More is being spent on education, insurance, 
pension f'unds, etc. Status symbols seem to indicate that a trip to 
Europe now outweighs a new car or invest•nts in new appliances. Thus, 
Patton indicates that "collectively, the changes in spending habits 
have meant smaller markets f'or a metalworking supply line that reaches 
all the way back to steel itself'." (3) 
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All of the above, plus the increased availability in unlimited 
quantities of steel and other materials (and resultant competition) 
contributed to the recent poor showing of the steel industry. Nonetheless, 
try as they may steebnen cannot igaore the fact that there is still 
a great deal of displacement of steel in present markets. In addition. 
the statio sales and tonnage figures clearly reveal that steel has been 
slow in going into new markets. Its "developmental selling" has been 
aadly lacking and in some oases non-existent. 
TBE CHATJ:,mGE 
Our customers owe no permanent loyalty to steel as a material. 
Their loyalty must be to the markets they serve if' they are 
to succeed. They will use in their products whatever material 
serves their markets beat. 
B~ E. Estes, Jr. 
Vice President Marketing 
u. s. Steel Corporation 
The statement above represents the basic change in the out-
look of' the steel industry. Bo longer is it felt that "there will 
alw~s be a market f'or steel - in the long run people will have to come 
b~ing it". This viewpoint has been shattered by the recent rapid 
advances or competitive materials. The Aaerican Iron and Steel Institute 
estimates that over two million tona per year can be identified as hav-
ing shifted to other materials. In a market which in 1962 finds close 
to 100 million tons being produced, 2% amounts to only a small pro-
portion. However, the 2% figure is only the amount which is actually 
measurable. The total displacement is felt to be at least 4% on the 
estimate of' Professor Robert Weidenhammer of' the University of' Pitts-
burgh. Still worse, much of' the invasion has taken place in markets 
where the tonna~ displaced, such as tin plate, auto trim, etc., is 
high profit tonnage and affects a much larger proportion of' steel's 
profits. Finally, the invasion is so widespread that all areas of' 
steel production have felt the inroads. 
One of' the better known examples of' this invasion is that 
launched chiefly by Reynolds Aluminum in the container market. 
Between 1960 when Reynolds first contracted with Minute Maid tor 
50 million frozen concentrate cans and 1962, the aluminum industry 
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has "taken over" the one billion can market in all frozen juices. Thus. 
the steel industry has been almost completely displaced in this market 
in less than three years. 
In the construction industry the figures are even more 
sobering. Since 1955. steel consumption by builders has expanded 3% 
against an 8% rise in the volume ot steel using construction. Pre-
stressed concrete has displaced over 500,000 tons ot steel annually in 
bridge construction alone. (4) The concrete industry expects to see 
this figure double within tour years. Reinforced concrete is also now 
a competitor in the structural field. Because structural beams were in 
short supply until a very tew years ago, steel reinforced concrete gained 
wide acceptance as a sUbstitute tor steel beams. Thus, even very tall 
buildings such as the thirty-eight story C.B.s. Building and the fifty 
stor,y Americana Hotel in New York are being built without the usual 
heavy wide flange beams. Since the construction industry is steel's 
second largest customer (11,% ot total steel used), steel has definite 
reason tor concern. The biggest threat here is that engineering advances 
are constantly reducing the total weight ot supporting material used. 
Thus. the competition is actually "displacement by air". Because ot the 
relative slowness with which labor productivity has advanced in con-
struction. architects and structural engineers are designing buildings 
that permit use ot lighter materials or fewer structural members - in 
effect, substituting engineering for materials and for on-site labor. 
A111111inum has long been casting an envious eye at the auto-
motive industry. The end ot 1962 showed the ninth consecutive year of 
growth in passenger car use o£ aluminum. In 1948 the average weight 
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ot aluminua per car was eight pounds. In 1962 the .figure was 66 pounds. 
Latest figures tram Reynolds Aluminum Sales Campanr show that the trend 
of 5% annual increase per car continued the past few years despite the 
trend toward ce111pact models. Alumin'llll' s latest victory- is a greatlr 
increased call tor aluminum in autoaatic transmission housings. In 
the 1963 aodels, Chevrolet has substituted aluminum tor iron on all 
autcmatic transmissions. This chauge alone will increase the use ot 
al'llllinum about 26 million polmds as it replaces about 81 million polm.ds 
ot cast iran. Other G. M. Divisions, Ford and Chr,ysler are also chang-
ing over to alwninum. The chief reason is a savings ot 105 pounds per 
unit. For the immediate :future, aluminum is looking toward a "break-
through" in wheels. A conquest here would involve over 100 million 
pounds to start. 
In addition to the automotiTe and container successes, alum-
inum has scored other advauces. It has had impressive success in 
replacing steel in truck and trailer bodies and is going all out to 
promote its material in the building trades. 
The plastic industey has also been busr. Inroads here have 
been in household pails, trash cans, toys and furniture. A paper 
recently published by Owens Corning Fiberglass Corp. claims it is now 
economically feasible to turn out 100,000 FRP (fiberglass reinforced 
plastic) automotive bodies annually. The only use up to now of plastics 
in auto bodies has been the Corvette by Chevrolet. Industry thinking 
had been that 25,000 units is the top figure attainable before higher 
material and fabricating expenses ot plastics compared to steel over-
come the tooling savings. Thus it appears that plastics will soon 
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be a greater threat in automobile bodies. 
There is no question ot the range and depth ot the impact of 
new materials an steel. The new competition has had Taried effects. 
It has caused the price structure to wobble. thus reducing profits. 
Thus, it has demanded a closer look at wage and price policies. It 
also requires re-examination of research and marketing concepts. The 
impact so tar has been spread so that no one area has been too seriously 
injured. However. as A. A. Archibald, Vice President tor Engineering 
and Plant ot Jones and Laughlin Steel, puts it, •competition from other 
materials may only be a nibbling, but the question is, can you be 
nibbled to death?" 
The steel industry has no such intention of allowing this 
to happen. Changes are under way in all areas of the industry's 
participation - changes which must be called revolutionary tor steel. 
It is the contention of this writer that the industry's efforts, although 
slow in coming, have not been too late. Steel is now making contributiaas 
which are and will be ot greater benefit to the national economy than 
any efforts it would have made in the days when "there was always a 
market tor steel". 
CASE STUDIES 
There are several areas in which steel and competitive 
materials have met head-on in recent months. An examination ot these 
encounters demonstrates the "new look" in steel as it n~ battles tor 
its present markets and strives to open new ones. 
Containers 
The packaging industry is one et the largest and fastest 
growing industries in the United States today. At first 
glance it may seem a bit unusual to discover United 
States Steel concerning itself with consumer packaging. 
We presume, however, that you are aware that steel is 
one ot many packaging materials and that, like other 
materials, it has been undergoing dramatic change. It 
is estimated that packaging industry sales amount to 
almost twenty billion dollars a year and may reach 
thl:rty billion dollars within the next five years. With 
the package becoming an increasingly important factor in 
the marketing ot a wide spectrum ot products, it is 
only natural that we should concern ourselves with how 
our basic material can contribute to the success ot the 
package and the product it contains. (5) 
The recognition in the statement above indicates steel's 
awareness ot the challenges in the packaging industry tod~. This 
awakening, sadly, did not came until recently. As tar back as 1957 
Reynolds Aluminum Company signed with great fanfare a contract with 
Esso Oil Company to make sixty million aluminum oil cans. With this 
announcement, the aluminum industry began its invasion of the two 
billion dollar steel market in cans. 
Reynolds so tar has been the acknowledged leader in this 
invasion. Although it is not a unanimous consensus many industry ob-
servers agree that Reynolds' marketing efforts and techniques in this 
field were tremendously effective. Finding resistance tram the large 
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can-makers toward using aluminum in their products, Reynolds went 
directly to the customer. Finding this technique succeed with Esso, 
Reynolds then went after the frozen concentrate field. In a very astute 
marketing move, Reynolds trucked a trailer-mounted can factory to Flor-
ida so that any doubters could see aluminum cans in service coming of£ 
the line. -Their salesmen priced the cans competitively with steel and 
pushed its advantages of lighter weight, cheaper shipping, and rust 
free properties. Again Reynolds' selection of a target was accurate. 
Just a light weight and resultant freight savings in the long hauls o£ 
motor oil were emphasized to Esso, now Reynolds took advantage o£ the 
fact that juice concentrates are not pressure packed. Because of this 
fact, juice concentrates could be packed in extra light gauge aluminum. 
Finally, cutting its profits to the bone Reynolds offered the aluminum 
at a substantially lower price than tinplate. The final result of this 
impressive marketing display was that by 1962 aluminum had all but 
taken over the frozen concentrate market of over one billion cans. In 
addition, the juice success gave the leverage which has helped pene-
trate the tuna and potted meats fields. Aluminum has now over 40 
million dollars of sales in the United States can market. 
Steel's reaction to all of this was impressive. The industry 
had seen containers grow to comprise about 10% of total steel shipment 
and had complacently predicted a 36% increase by 1965. The aluminum 
inroads brought steel to heel with an abrupt awakening. Tinplate* had 
been one of its most reliable and high-profit items. U. s. Steel was 
the first to reply with its "Thin Tin" which cut alumintm11 s weight 
*Tinplate, of course, is steel with a very thin coating of tin. 
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advantage from 3 to 1 to 2 to 1. while also lowering the cost. It 
immediately began offering aluminum severe competition in the juice and 
oil fields. More importantly, it has stopped the encroachment of alum-
inum in other areas such as beer, carbonated beverages. and seafoods. 
Steel's willingness to invest to protect its markets is shown by the 
fact that in 1962. over $80 million was spent by five companies on tin 
plate facilities alone. 
A happy side development ot the introduction of "Thin Tin" 
was the realization that with the lighter tinplate (which has pressure 
resistant qualities roughly equal to the old product) steel now had a 
stronger entr.y in the carbonated beverage field. The soft drink field 
is one which steel has long coveted. Annual production totals over 35 
billion units per year with steel participation in 1959 about 2%. 
Since the introduction ot Thin Tin and accompanied by agreasive market-
ingot the product, steel's share ot this growing market has jumped to 
over 5% in a little over two years. Success of this nature causes the 
industry to hope that the sort drink market might parallel the beer 
market lYhich went from zero to its present 37% of the market in a few 
short years. 
Tin oans tor carbonated beverages have many advantages which 
steel has been only too eager to point out. For example. supermarket 
chains were contacted and advised ot the advantage of no returns. thus 
no breakage, less handling. etc. Canning companies have been told of an 
advantage ot tin cans - namely, the highest :filling and sealing rates 
known to packaging - a tact most important to canners. Cans are pointed 
out as the best barrier to the deteriorating effects ot light. air and 
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moisture. Finally. steel has gone directly to the ultimate consumer 
and emphasized its advantages ot ~o breakage"• "easy to carry", "no 
returns". and ftwho wants to take a bottle to a picnic?", etc. Such 
a campaign has not gone unnoticed. Glass has replied by means ot the 
no-deposit bottle. ~et tor some ~jor carbonated beverage brands 
any switch to no-deposit bottles presents a peculiar problema it. as 
is so often the case, the brand is identified with a certain bottle 
shape and is unwilling to sacrifice that shape's sales stimulus. how 
can a no-deposit bottle be different enough to distinguish itself? Haw 
will the consumer know it's a throwaway? This problem is known to have 
given at least one leading beverage brand plenty ot pause in its attempt 
to meet the widely recognized need to shift from deposit bottles to 
some form ot 'one way packaging' "• (6) 
The oan. steelmen happily point out. causes no such contusion. 
It is easily printed with a decorative and distinctive label and quickly 
becomes for any brand a new packaging unit with a new sales appeal all 
its own. 
Steel has dODe a commendable job in the container field. 
Its Thin Tin appears to have stopped aluminum's advance - at least tor 
the time being. The experience discussed above in the carbonated drink 
market reveals that these gains have much more than ottset any losses 
in the frozen concentrate field. As might be expected. the big advant-
ages tram all of this competition have gone not to the aluminum industry 
which has to work so hard to develop new markets, or the steel industry 
which has to run taster and taster just to stay even, but to industry 
customers and ultimately the customer. For example. Henry Cragg. Vice 
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President of Minute Maid. was quoted recently. "Both thin-tin and 
aluminum are satisfactory for frozen citrus concentrates - but aluminum 
has the edge right now because of initial cost and shipping charges. 
However. having two sources tor Minute Maid products has seen each get 
much better." (7) Finally. the biggest gains are seen in the fiercely 
competitive can market. In the first half of 1962. Continental Can 
showed a 28% profit increase accaapanied by a sales gain of only 6,%. 
A great deal ot this was directly attributable to the lower prices and 
better services being rendered by their raw material suppliers. 
Trar.taportation 
One of the widely heralded triumphs of aluminum recently has 
been its use in the engine block market. This development came about in 
the late 1950's as engineers attempted to design more operating economy 
into new automobiles. One obvioua point to start was the engine block 
which was aade by cast iron. Cast iron is the product of the blast 
furnace which is purchased by foundries in "pigs" and is remelted to be 
used for castings. (See appendix.) Its advantages are (1) a high 
fluidity rate which enables it to flow readily into intricate castings. 
(2) a low shrinkage ratio in solidification. (3) hard-wearing character-
istics vital to withetand the action of the pistons in the engine 
bores. 
The latter· point has proved to be the stumbling block to 
creater aluminum use in en&ines. Experience has shown that aluminum's 
basic problem - poor wearing characteristics - had not been overcome by 
the new alloys. Thus. aluminum blocks from the beginning had cast iron 
cylinder liners. "And the tull color advertisements by metal producers 
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featuring an engine block just offset in weight by a pretty girl could 
not overcome the fact that the ,,fingine block was cast iron where it 
counted - and that the pretty girl, who was all girl was outweighted 
by an aluminum engine that was not all allDinum." {8) The height of 
alumtmum popularity was the first half of 1962 when 16.8% of passenger 
automobiles had altainum blocks. To add to the problem, aluminum had 
in wear properties, one of the cast iron foundries working for a member 
of the "big three• developed new casting practices that brought reduct-
ions in the cast engine block walls with weight savings of approximately 
30%. Since this time, cast iron has staged a comeback. Several oar 
makers have cancelled plans for aluminum engines; others have made the 
aluminum engines optional at extra costs. A new compact introduced in 
1962 had all cast iron blocks while another compact realized 98~ of its 
sales in cast iron blocks. The big~st blow came in October 1962 when 
Chrysler Corporation quietly threw in the towel and phased out of pro-
duction of aluminum engines entirely. Chrysler had been the champion 
of aluminum and used more of it than any other automaker. Their explan-
ation was that market demand ~s not sufficient to justify production 
costs. General Motors has eliminated the aluminum engine in the Pontiac 
for 1963, leaving Chevrolet, Buick, Oldsmobile, and American Motors 
as the only u. s. autaaakers offering aluminum enginea. Ford and Stude-
baker never did join the rush and say they have no plans to do so. 
Cast iron has, for the ttme at least, held out against aluminum and 
won the first battle• Who wins the war still remains to be seen. BOw-
ever, one official caament ~ a General Motors official has a familiar 
ring, "If nothing else comes of the aluminum engine research and use, 
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it has succeeded in getting prices down on cast iron and getting closer 
cooperation with steel sources.tt (9) 
Despite setbacks in engines. aluminum use in automobiles 
continues to grow. As mentioned previously. aluminum use is now about 
66 lbs. per car and has increased at least 5% per year tor the last 
nine years. But a battle tor this market is still in progress with both 
steel and the aluminum companies working on tougher. more corrosion-
resisting alloys. Radiator grilles are now often made from aluminum. 
and the industry next hopes to mOTe into radiators themselves. though 
here it must compete with copper. which is cheaper to fabricate. In the 
inner workings ot oars. such as autaaatio transmissions. use ot aluminum 
is increasing rapidly. But Detroit's sales resistance is monumental. 
For fifteen year1 Alcoa. for example. has had a specialist working to 
perfect an aluminum valve rocker ar.m that the automobile manufacturers 
would accept. The first specialist retired some years ago and has now 
been replaced by a younger man. but aluminum rocker arms have still 
not been generally adopted. The basic reason for this resistance was 
stated by a Detroit auto engineer recently. -we won't pay a premium 
tor lighter weight." (10) Thus, steel has more help than it realizes 
tram its old customers who are often reluctant to change materials. 
When aluminum was driving to enter the can market, both American and 
Continental Can were slow to see the trend and offer their canners a 
choice. "They seemed more worried about u. s. Steel than about us", 
remarked one buyer. 
Because ot such resistance, when aluminum sees an opening 
it often jumps in a bit sooner than it should. For instance, aluminum 
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soon became a factor in the fierce battl• in the trucking industr,y to 
boost payload by reducing the weight of truck and trailer. Truck 
builders soon found that using aluminum involved a lot more than merely 
substituting a lighter material, as early over eager aluminum designs 
caused some trailers to crack down the middle. In addition, early forged 
aluminum wheels broke on the road causing lawsuits which are still 
remembered unhappily by the trucking industry. 
Such mistakes by aluminum have in many areas given the steel 
industry time to regroup and counterattack. United States Steel has 
redesigned a 27 cubic yard dump trailer completely from the ground up*. 
Normally, such a trailer would weigh 10,600 lbs. in steel versus about 
8,300 lbs. in aluminum. However, by careful use of several new struct-
ural low alloy, high strength steels and advanced design techniques, 
the weight has been reduced to less than 9,000 lbs. The tr~iler is now 
considerably cheaper and much stronger. 
One final example will point out the intensity of steel's 
concentration to hold its place in the automotive field. Allegheny 
Ludlum had lost to aluminum a good part of its market for stainless 
trim. The reason lay in the tact that the stainless lost its lustre 
when annealed after rolling. Restoring the gleam involved expensive 
polishing or buffing by the car manufacturer. Putting its research team 
to work, Allegheny developed special furnaces which would bright anneal 
the stainless, leaving the gleam unimpaired. An additional benefit of 
this process is that it tmproves the corrosion resistance. While the 
application only involves a few pounds per car it is encouraging to 
*In fact, tire manufacturers are now putting steel cord in tires. 
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steel to see part of the market recaptured tram aluminum. 
Construction 
The studies above are chiefly concerned with efforts of steel 
to withstand or recapture present markets. It would not be represent-
ative of steel's efforts today to ignore the substantial progress being 
made to develop new markets. One significant program is being launched 
by Armco Steel of Middletown, Ohio. Armco has embarked on a lang range 
program to build up the market tor light gauge steel. Working with 
Architect Carl Koch of Cambridge, Mass., Armco has developed a new 
building components and structural systems plan aimed at a point same-
where between the two tons of steel now used per home and the twelve 
tons used in all steel homes. One difference in this approach, auguring 
well for its success is that it rejects the ~all steel" approach, pre-
ferring to use steel in combination with other materials and structural 
systems. Basic reliance of the plan is on the generally low cost of 
steel compared to other materials. 
The buildings demonstrate three concepts that were unknown to 
construction only a few years ago. Plans call for .24 gauge aluminized 
steel panels tor the root. The underside is furnished with a special 
differential zinc coating* which allows painting. Finally, the wall 
panel systems feature steel sheets formed into a rib structure and 
painted with oven baked acrylic finishes. 
Since the first structures were just unveiled last fall it 
will be some time before Armco's efforts can be evaluated. However, 
*conventional galvanized sheets cannot be painted. 
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enthusiasm is considerable. Savings are estimated as high as 10% over 
conventional building systems. Since the residential housing market 
is estimated at 13 million units annually, success in this field has 
possibilities of giving steel an outlet that will be second only to 
the automotive field. 
One handicap under Which construction labors is the building 
codes. In many states the codes concerning steel construction are based 
on old rules which are not at all applicable to the new light-weight-
higher strength steels now being produced. Thus, when steel is compared 
with the newer codes tor competitive materials it suffers by comparison. 
To overcame this, the American Institute of Steel Construction, the 
national association of the structural steel fabricating industry, has 
promoted the acceptance in many areas of new specifications tor the 
"Design Fabrication and Erection of Structural Steel for Buildings". 
This specification has been described as the most significant advance 
in steel design in sixteen years. 
A new hospital built in New York last summer best demonstrates 
the advantages. The hospital is the 800 bed Harlem Hospital in which 
steel savings are estimated at tl85,000. ~le the new steels cost 
more than the old materials per ton, their higher strength character-
istics eliminated 720 tons of steel. Furthermore, the A.I.S.C. estimates 
that during New York's building boom in the next five years, the new 
steels will result in a construction savings of over $10 million. (11) 
TBE REACTION 
Production Research 
The best way we can serve the nation and maintain our 
competitive position is by making stronger more versatile 
and better quality steel. To do this we need the very 
best tools-and equipment, the finest research facilities 
and the newest and most salable products. (12) 
Thomas F. Patton 
President 
Republic Steel Corporation 
There is no question that the steel industry's abortive 
attempt to raise prices last year did have one clear cut result. It 
emphasized the general need in the industry for greater modernization. 
U. S. Steel maintained it had to invest $400 million yearly just to 
stay even. To undertake additional projects it was felt that there 
were not sufficient margins available. To obtain these margins it would 
be necessary to either cut costs or raise prices. Now that the latter 
course has been closed, at least temporarily, the industry has been 
forced to look even closer at its costs. Significantly, Joseph L. 
Block of Inland Steel, whose decision not to raise prices doamed the 
general increase, had discussed this very subject five months before 
the short-lived increase. "Profits can be improved either by raising 
prices or by lowering costs. Of these alternatives I would much prefer 
the latter. Price levels which would further weaken the American steel 
industry's competitive position in relation to foreign producers would 
not be in the interest of the United States or of the employees, cus-
tomers and stockholders of the steel industry." (13) 
Faced with a situation of inflexible prices and wages, it is 
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inevitable that steel should look at the basic production processes. 
It is here where incredible amounts ot raw materials are used and 
any tractional savin~ per ton can rapidly add up through hundreds ot 
thousands ot tons to a considerable savings. For example, to make ten 
tons ot pig iron, fourteen tons ot ore, nine tons ot coal and three 
tons ot limestone are required. (See Appendix.) 
Bethlehem Steel is a good example ot a company which has 
taken advantage ot the savings possible in raw materials. Wbile reserves 
ot high grade ore (at least 50% iron) have been increasingly scarce in 
the United States, Bethlehem has helped develop methods ot better prep-
aratian ot the iron ore which it uses. The most successful method is 
that ot "beneficiated" ore which is produced by screening, sentering, 
or pelletizing. Bethlehem owns 46% ot Erie Mining Company which has 
recently invested over t300 million in a plant tor this process. Erie 
uses low grade ore (less than 30% iran) and pelletizes it into pellets 
containing more than 60% iran. This improved ore not only reduces 
costs per ton ot ore, but it also increases production rates. Bethleh8m 
estimates that this savings alone is $5 per ingot ton. When multiplied 
by Bethlehem's recent rate ot 16 million tons, the saving is obvious. 
In addition, blast furnaces that were built to turn out 1300 to 1500 
tons ot pig iron a day are now producing almost twice as much. (14) 
The most important new advance ot the steel industry since 
the open-hearth began to replace the Bessemer Converter is the basic 
oxygen furnace. Called the L. D. Process*, it involves blowing pure 
*Named tor Lenz and Donawitz, two towns in Austria where it was 
developed. 
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oxygen into a converter which has been charged with hot iron plus 
scrap and flux. The "blow" of oxygen speeds the chemical reaction 
that turns the iron into steel. A larg$ converter can produce 250 
tons of steel per hour, (50 to 78,% greater than conventional open-
hearth) and costs less to build. 
Interestingly enough, the L. D. Process points out an industry 
problem. In his study of Bethlehem Steel last year, Gilbert Burch 
observed that steel is made of capital. To maximize efficiency and 
earnings the steel industry must replace and renew old plant and equip-
ment steadily; and the supreme job of management is to keep its 
business in such shape that it never lacks tor capital, and to apportion 
its investment so precisely that any more would be too much and any 
less, too little. Experience has shown that insufficient investment is 
almost invariably followed by reduced earning power, and analysts 
watch investment figures closely and canpare them minutely. (15) Until 
very recently, the industry had strongly emphasized straight capacity 
increases rather than development of new processes. Thus, when a 
revolutionary process such as the L. D. Process was introduced, steel 
could not in the framework of its past markets and traditions move quickly. 
As recently as last spring a vice president of Bethlehem said, ~. 
don't move until we are sure we can get the best possible yield out of 
a new technique or facility. Then we move as fast as we need to and no 
faster.• (16) By the end of the year Bethlehem was to reverse its 
thinking and announce plans for two new L. D. Furnaces at their Lacka-
wanna Plant. In 1962 the L. D. Process produced about 4 to 5% of 
total u. s. production, or about 4 million tons. The burden that over-
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capacity places on the industry is shown by the esttmate that in 1965 
Japan will produce more steel by this process than the United States. 
Thus, the past decisions of the industry to enlarge capacity accompanied 
by present lower margins, have combined to limit quick movement to take 
advantage of technological innovations. 
Steel, prodded by competition, has not been slaw to recognize 
these problems. A significant indication of this was the building of 
the Homer Research Laboratories by Bethlehem last year at a cost ot over 
t35 million. As part of the preparation tor these new facilities, 
Bethlehem put all its scientific and economic research along with its 
marketing under one man, a vice president. It is felt that such a 
close combination will enable them to tie new technology to rapidly 
changing aarkets. Such a change in the thinlcing and action or a steel 
company aust be recognized as a remarkable departure from past practice. 
Another area in which significant strides have been made is 
that of the fuels which are used in the blast furnace. Since the 
fuel part of the pig iron coat is the largest single cost available, 
much emphasis ha.- been given to this area. It appears that the industry 
is on the verge of a technical breakthrough due to work done by National 
Steel which was presented last .ummer in a report to the A.I.M.E. 
National Conference. The basis of the change is techniques designed 
to make coal injection into the blast furnace both technically and 
economically feasible. It results in a substantial cut in the coke 
rate as coke is replaced by a less costly fuel - coal. It coal can be 
used, two other advantages will result. First, the industry can reduce 
the substantial investment and costlymaintenance that coke ovens 
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require. Second, the production of coke involves the production of 
expe:m.si ve by-products which in recent years the industry bas found 
to be increasingly difficult to dispose of. 
One field where the industry has not lagged is that of auto-
mated controls. As lang ago as 1957, Jones & Laughlin, working close-
ly with I.B.M., was the first oam.pany to aut(ID.ate the controls of a 
bloaaing mill. In this operation, the entire operation of passing a 
40,000 lb. ingot back and forth between compressing rolls is controlled 
by a p1.mch card. other processes have long been 1mder the control 
of an operator sitting in an air-conditioned booth high above the floor 
who watches some of the mill areas by closed circuit television. 
Finally, in the area of "blue sq" developments the industry 
is looking forward to direct casting. At present there is a tremendous 
wastage of heat that takes place in the heating and re-heating of the 
steel between the ingot stage and the finishing stage. Steel men hope 
to see a process in which the steel comes out of the ladle onto a con-
tinuous casting strand with a hot slab coming out the other end and 
being ted directly to the proper finishing mills. Substantial progress 
has been made along these lines and such a development is not con-
sidered to be more than a few years away. A realization of direct 
casting would be the most radical change in the industry since the 
continuous rolling mills were developed in the 1920's. 
A most significant development in production research was 
announced recently by twenty-two steel companies. Together they joined 
in a co-operative, nonprofit research venture called Blast Furnace 
Research, Inc. In this venture, which is easily the largest mutual 
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production research undertaking tn the Aaerican steel industry, the 
participating companies put up a total of one million dollars tor the 
first year's work. Each caapany pays only about 5% of the cost but 
will share tully in all results. Before this organization, it a company 
wanted to do research in the blast furnace field, they were forced to 
use the Bureau of Kines' experimental furnace. Even this model which 
is about 1% ot the size of tull scale furnaces, costs a minimum of 
$30,000 a week to operate. As a result, the facility was only hired 
about ten weeks per year. However, collectively, Blast Furnace, Inc., 
will operate the tur.nace most of the year. In a statement on the new 
venture, J. R. Dietz of National Steel, the B.F.R. President, points 
out that the "British have B.I.s.R.A. (British Iron and Steel Research 
Institute}, the French have I.R.S.I.D. (Institut de Recherches de la 
Siderurgie} and other nations - Ger.aany, Belgium, Luxemburg, Japan, 
and Russia~ par excellence, among thea - have similar joint research 
organizations - that's what we're competing with." (17) Dietz goes an 
to emphasize that this more economical cooperative approach abolishes 
duplication of effort, synthesizes more ideas, aoves taster and is 
applicable wheneYer research does not otter such proprietar,y and patent-
able results as to warrant singular efforts. Thus, the door seems to 
be open to many of the industry's basic production operations in which 
processes are not easily patented and inevitably sprmd like wildfire. 
It will be interesting to watch the progress and results of 
Blast Furnace Research, Inc. It successful, the industry is likely to 
apply the technique to many areas other than basic industry. 
Product Research 
There was no need to develop new uses for steel in the 
1920's~ and in the 30's there was no money. From then 
until after the Korean War there was no time. (18) 
In the past economists have often leveled the charge at the 
steel industry that its product research has been "customer-directed" 
rather than "management-directed". That is, any changes or innovations 
in products were first instigated by customer requests (or demands) 
rather than resulting from a planned management program to improve old 
products, develop new products~ and investigate new markets and differ-
ent steel applications. An example of this might be in the wider and 
softer steels required in the fifties by Detroit for hard-tops and 
fins on automobiles. The steel companies built mills to roll the wider 
sheets and developed aluminum killed* sheets for "deep drawing" appli-
cations but the initial request had to come from the automobile companies. 
Once again the steel industry seems to have learned its 
lesson well if not belatedly. Traditionally, steel companies could 
be divided into two broad categories: those who were volume producers 
and produced in tremendous quantities the "bread and butter" items 
required by steel users, and those who concentrate on the specialty 
items which are required in smaller quantities. It would be safe to 
say that there are no longer a~ major steel companies which can rely 
primarily on volume alone. The constant flow of new and improved 
products demands that a company devote considerable investment to pro-
duct research. Why has the steel industry been slow in product 
*Small amounts of aluminum when added to molten steel add remarkably to 
the ductility of the sheet steel. 
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innovation! The entire fault cannot be placed on not recognizing 
changing markets. Because of the tooling costs for production of a 
new steel are so high, products cannot be changed overnight. Not 
only are the tooling costs high, but the low profit margins on sales 
demand maximum production efficiency. Thus, long testing periods are 
necessary before large capital outlays are authorized. 
An example frca Bethlehem's ten year development of one coat 
enameling steel will make this point clear. The problem arose in the 
late 1940's when the independent porcelain enameling business, which 
puts the glass,y coat on appliances such as refrigerators, stoves, etc., 
ran into stiff competition from plastics and other organic coatings. 
Though the porcelain enamelers had a more durable, heat resistant, 
easier cleaning material, they could not compete with the lower costs 
of the other coatings - unless, that is, they could reduce their oper-
ation to a one coat proposition rather than the two that had always 
been required. (19) 
However, the smooth white finish coat of porcelain enamel 
fired on the metal at temperatures of 14800 to 1550°F., did not have 
the proper chemical characteristics to give a good bond with the steel. 
For that purpose a ground coat had always been fired on first. The 
chemical construction of this coat, designed to make a good bond with 
the steel, gave off a deep blue color. The ground coat could not be 
both binding and white; the cover coat could not be both white and 
binding. The JDBtal had to be changed. 
Studying the blistering of single finish coats on enameling 
ateel proved that the cause was carbon oxidizing out of the metal's 
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surface. A sizable investment in new production equipment would remedy 
this problem. However, the single finish coat still had a poor bond 
and fishscaled after indeurminate periods on the metal. The finish 
would chip away tour hours or tour months later. Further research 
revealed that the chipping was caused by the build-up ot tiny bubbles 
ot hydrogen given off by the metal at roo.m temperature. Previous 
research showed that where chain carbides exist in steel the hydrogen 
is not expelled. To create such carbides involves coiling the sheet 
steel at 1300° F. As it cools the carbides grow, and when cold rolled 
the carbides fracture into an elongated ohain. The troublesome hydro-
gen then collects in the interstices of this chain rather than being 
virtually pushed out through the surface ot the metal. 
Employing this retina.ent, the finish coat went on nicely 
but the slightest mechanical or thermal shock would cause it to flake 
off in large hunks. Adherence was still lacking. Further investiga-
tion led to the conclusion that the steel surface had to be roughened. 
It was not to be a roughening that one could feel, but one that could 
only be detected by an electron microscope. Various processes were 
tried and the best and most economical of these proved to be the addition 
ot a roughening chemical to the cleaning bath in an enameler's shop 
just prior to coating. 
Then it worked. A single coat three thousandths ot an inch 
thick stuck to the metal through all teats replacing the old method 
of two coats. The costa were competitive with the new competition -
the quality was better. The ~ew" product was presented before a 
technical meeting of the A.I.S.I. and was marketed at the same price 
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as the old. Steel remained competitive and secured a major market. 
The enameling case is one ot the more successful instances 
of the industry reacting through product research to meet a ccanpetitive 
threat. There are now more and more instances of product reaearch and 
development being used as an affirmative weapon. Itemss 
L01r Alloy Steels - Frca a laboratory research standpoint the 
steel industry recognizes that corrosion-resistance and light weight 
are the two attributes promoted most by competitive materials. It is 
sate to say that more money is being spent on corrosion resistant coat-
ings and light weight high strength steels than on any other areas of 
product research. One development that has the industry quite excited 
is the possible use of low alloy 1teel in a completely bare and unpro-
tected state to form the outside skin of buildings. Ordinary carbon 
steel will rust heavily it lett exposed to the atmosphere and eventually 
will break down completely. Thus, it had been assumed that steel must 
be protected by coating o.r .. enameli:ag or else the more expensive stain-
leis family must be specified. It has now been discovered, however, 
that certain low alloy steel• "paint themselves" through oxidation. 
Exposure tests show that the steels, because the oxidation is limited 
to a thickness of about two to five mills, coat themselves with a 
protective film that lasts indefinitely. A moat intriguing tact about 
these steels is that the oxidation imparts a rich russet color which 
in some industrial areas takes on a amoky bluish coloring. 
The American Ketal Market Newspaper announced in early 
February 1963, that Ero Saarinen Architects have specified this material 
tor a new office building erected by Deere and Company, Miline, Illinois. 
Plans are aleo underway tor the Chicago Civic Center. The steel 
industry- is hopeful that these beginnings will start a nationwide 
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Togue giTing new competition to aluminum. brenze. and coated metals. 
AdTantages inolud.e tar leas cost than aluminum, greater structural 
etrength. and a whole nsw field in freedom from aaintenance worries 
and expense. A startling tact about these low alloy steels is that 
they were developed years ago with the railroad freight car industry 
in mind and only in recent months has the idea of using them architect-
urally been developed. Steel's Tigor in introducing them once the 
possibilities were noticed is a most recent example of its "new look". 
Aluminum Coated Sheets - Steel has recently embraced its 
arch competitor aluminum as a coating on steel for use in heat reflective 
applications where corrosion is also a problem. Uses here are in areas 
where aluminum was deTeloping markets - auto mufflers. tail pipes, ducts 
on automatic clothes dryers • 
. Free Machining Steels - The steel industry has found that 
mnall additions of lead, tellurium and other elements will drastically 
increase the machinability rates of steel without reducing mechanical 
properties. Progress in this field has outstripped the capacities of 
many machines now on the market such as high speed lathes and automatic 
screw machines. 
A-36 Structural Steel - This new steel bas a higher minimum 
yield point than previous standard carbon structural steel. It permits 
up to 10% weight saTinga in steel structures. Principal applications 
are expected to be numerous especially in heavy construction such as 
buildings and bridges. 
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Vacuum-foured Steel - Recent production refinements have 
enabled the industry to produce 80 to 260 ton forging ingots that are 
virtually tree ot hydrogen gas. Tiny cracks caused by gas trapped in 
steel create potentially dangerous weaknesses in items such as turbo-
generators used in the electric power industry. 
N.w Steels - The development by the steel industry of vacuum melting 
has opened up a whole new potential market in super-performance steels. 
Almost daily, new applications are appearing in space flight, nuclear 
science, electronics and industry. The benefits from vacuum melting 
steels are often startling. Electrical steels have been made with 
twice the magnetic permeability of the conventionally melted product; 
ball bearings with doubled lite in service; hotwork dies with 50% 
greater lite expectancy. The missile and space field uses vacuum 
melted metals tor greater heat resistance. 
uses them tor special surface properties. 
also greatly improved. 
Research in atomic power 
Special tool steels are 
Airsteel X-200 - This is an ultra-high strength alloy sheet 
steel. It has great tensile strength together with absence of brittle-
ness. This helps to minimize missile weight and increase the payload. 
It can be fabricated and is easy to heat treat. The chief application 
so tar is thin-walled missile motor oases including large diameter 
solid propellant boosters. 
9% Bickel Steel - This is a n.at treated alloy steel tor 
low temperature (cryogenic) applications. It retains its toughness and 
ductility at temperatures as low as Ddnus 320° F. Uses include storage 
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and transportation of liquefied gases. 
Sandwich Rolled Steel Sheets - United States Steel developed 
these for the Space Age. The missile and space craft field required 
wide sheets of alloy and stainless with thickness tolerance of less 
than one-thousandth of an inch. U. s. Steel developed new adhesives 
with tremendous strength which enabled the production of wide sheets 
with excellent surface conditions. These "open face sandwich" sheets 
reduce the number of seams and joints in aircraft and missiles while 
retaining high strength to weight ratio. 
Just as it is obvious that the steel industry neglected new 
product development for many years, it is now clear that it is bent on 
making up for lost time. Thus, over the past five years the industr.y 
as a whole has spent an average of over $1 billion annually for research 
projects of all kinds. U. S. Steel reports that it has introduced on 
the average at least one new or substantially improved product per month 
for the last three years. As competitive pressures mount and new needs 
multiply, the pace is being stepped up. The competition between steel 
producers and from other materials is increasingly spreading into the 
previous "untouchable" volume markets and requires all producers to 
look to product diversity. This, of course, turns into a circular affair. 
Today's specialty steel soon becomes tomorrow's volume item. And now 
the volume items are under constant attack forcing the industry to 
develop another new product or markedly improve yesterday's speciality. 
One advantage of product strength in specialty steels is that they 
serve narrower markets and are less adversely affected by general 
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econanic trends. Armco, one of the industry leaders in specialties, 
has shown excellant financial results over the years by constantly 
improving its present products and developing nsw ones. 
For the economy as a whole. nothing but good can come from 
this new focus by steel on new product development. From the view-
point of individual companies. it is a new competitive development 
with expensive penalties for wrang guesses. Nonetheless. no company 
can now afford not to participate. 
COUNTERATTACK 
The steel industr.y's program to combat competitive materials 
involves three chief areas of concern - production research, product 
research, and marketing and sales pranotion. For too many years the 
industry seemed to cling to the old adage, "if you build·a better 
mousetrap •••• ", and thus received an especially rude shook when the 
penetration of the new competition began to hit home. Steel's counter-
attack, from a marketing standpoint is a telling example of how quickly 
an enormous industry can move when it realizes that its whole future 
is in peril. 
One of the first efforts to better "c~unications" was a 
"Design in Steel" award announced last August by the American Iron and 
Steel Institute. The awards, which will be presented at a dinner in 
New York City in March 1963, are intended to "recognize designers and 
engineers and architects for their imaginative use of a wide variety 
of steels. Its purpose is to develop a better understanding of steel 
as a versatile modern material to which the creative designer can 
profitably turn his attention." (20) The jury for the awards will 
include nine outstanding professionals from the fields of industrial 
design, architecture and engineering. Awards will be presented in 
eight categories of steel in the design or re-design of products or 
structures completed or offered for sale on the market after January 1960. 
The aim of the program is to improve the flow of information 
from the steel industry to designers. It had its beginnings when an 
A.I.S.I. survey of designers revealed that they felt they were not 
being adequately informed about steels available to them. The industry 
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feels that in the last few years there have been developed many 
varieties ot steel which have not been adequately introduced to the 
professional men and women capable of translating them into products 
tor industry and the public. Thua. as Richard E. Paret. assistant 
vice president of the A.I.S.I., explained, ~e hope to foster better 
understanding of steel as versatile. moder.o,material, whose full 
potential has been far from realized." (21) Co-ordinated by the 
National Design Center. this program shows a clear recognition of the 
tact that good communications are crucial in promoting steel products. 
The field of communications is, indeed, one of the areas 
where the most surprising changes are taking place. It did not take 
an expert in public relations to recognize the damage done to the 
industry image last April when President Kennedy characterized the 
industry as being run by •a tiny handful of steel executives whose 
pursuit of private power and proti t exceeds their sense of responsibility" 
and who had shown "utter contempt tor the interest of 185 million 
Americans". Faced with the problem of telling the "steel story", the 
industry is turning more and more to its central industry trade assoc-
iation. the American Iron and Steel Institute. It is the A.I.S.I. 
which is sponsoring the "Design in Steel• Program and which is now 
carrying an increasing burden of communications. Last summer, working 
through the A.I.S.I. a group of steel company chairmen and presidents 
gathered together and mapped out a general public relations program. 
The six themes to be emphasized area 
1. That steel is of broad value in modern life and a 
creator of jobs 
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2. The industry is making great strides in improving quality 
3. Modern facilities are needed it quality is to be improved 
4. Adequate profits are in the national interest 
5. The tree enterprise system must be vigorously supported 
6. Stee 1 executives are "warm" and "human". 
To carry out these objectives, the A.I.S.I. spent over $2.3 
million last year up tram $500,000 the year before. Some exampless 
Competitive Materials Subcommittee - This committee, sponsored 
by the A.I.S.I., studies reports of all incidents of competitive mater-
ial•' activity wherever a steel P,roduct is threatened. When sufficient 
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incidents are Teported in any market, a study is prepared defining the 
ultimate threat and describing weaknesses in the competitive material 
which might best be exploited either by sales promotion or by steel 
product improvement. The members ot this industry committee, who are 
often the heads of similar committees in their own companies, then 
recommend how the Institute's praaotion budget should be spent. 
Steelmark Program - To promote steel to the public, the industry 
has adopted the symbol ot the •stee~ark". (See Appendix.) This is 
an emblem of three modernistic yellow, orange and blue stars. The 
research behind the shapes and colors is intended to give consumers the 
idea that steel is light, modern and stylish. The Institute reports 
that the symbol has appeared on more than 30 million tags and labels 
which steel companies have distributed to manufacturers of steel products. 
It is also widely used in advertisements and displays. In addition, 
the five-colored symbol has appeared on over 300,000 pieces of jewelry, 
such as tie clips, cuff links, errings, money clips, cigarette lighters, 
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and other items. It is all part ot the campaign to show that steel il 
a glamorous wonder metal act merely "that old stuff that rusts". In 
tact, the steelmark even appeared last tall on the he~ets of the 
Pittsburgh Steelers professional football team which has adopted it 
as a team emblem. (The helmets, ot courae, were not made of steel.) 
Showcase tor Steel - In addition to currently sponsoring the 
-Design in Steel• Program, the A.I.S.I. opened up a $750,000 exhibit 
in Chicago' a famous Kusawa of Science and Induatry. This show which 
opened in December is easily the biggest in the history ot the steel 
industry and one of the largest to be featured in the museum. The 
museum, where, it has been said, Tiaitors encounter "A sell so sott you 
can't even hear it", expects that over 2.6 million people annually wi~l 
visit the exhibit. Directed pr~arily at the consuming public, the 
exhibit contains twenty-five displays telling the story ot steel - the 
industry's importance to our nation and economy; how steel is made; 
economic facta on the industry's wages, taxes, profits; and the major 
uses tor the more than 10,000 varieties ot steel produced today. One 
of the most significant displays is the six roBD. house ot steel -
aimed ~t JJtimulating design and preference tor steel in··construction as 
accessories and tools. 
Clipping a stainless steel ribbon to open the exhibit, 
Republic Steel Corporation's President Thomas F. Patton said, WTbe 
exhibit is a declaration of confidence in the future ot the steel 
industry and its continuing ability to till the needs of a rapidly 
growing population and to meet the challenges of a dynamically changing 
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technology." (22) 
As indhidual steel companies in the industry have become more 
consumer oriented. their budgets have rapidly surpassed the $2.3 million 
being spent by the A.I.s.I. 
For example. Youngstown Sheet and Tube last year started a 
two pronged advance on the consumer. It consisted ot newspaper adver-
tisements in Indiaaa explaining how its plant there adds to the state's 
well-being. One ad shows money pouring out ot a steel pipe under the 
heading. "Prosperity Pipeline for Boeaiers". The text sqs the company's 
pipe mills create jobs and wages tor Hooaiers to spend tor homes. food, 
automobiles, clothing and entertaiuent. The second move has been to 
aend a letter to everyone in the Youngstown area who buys a new oar. 
fhe letter, from Youngstown's President, thanks the buyer f'or the 
contribution he has made to the steel induatry. It also invites the 
buyer who wishes to know more about ateel to send in an enclosed post-
card f'or a free color brochure, illustrating how steel is made. 
u. s. Steel, which probably lost the most in its ill-timed 
price advance last spring, has been the most vigorous in promoting its 
product to the ptlblio. Ia jut tile lut f'ew years it has tripled its 
market promotion staff'. On.e program which has met with success is its 
"Study in Steel", an effort to reach industrial designers, consumers, 
and metal product fabricators. To obtain the technical assistance 
required in design, u. S. Steel retained Peter-Muller-Munk Associates, 
an international design firm, to study steel critically from a designer's 
viewpoint - to respond to the personality of' steel - and to develop 
workable practical designs f'or steel applications. In 1961, the "Study" 
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centered around mechanical properties of steel used in a variety of 
ways to produce products structurally strong, yet aesthetically pleas-
ing and in keeping with modern design trends. A wide range of design 
ideas were presented, running from toys to stadium seating and cammer-
cial store fixtures. Robert J. Renaud of Peter-Muller-Munk Associates 
described the 1962 progrwn as follows: 
Our attention was directed to family living, both indoors 
and out. This is a field in which much design activity 
has taken place since the mass move to the suburbs began 
a little more than ten years ago. Many materials have 
been tried and tested in this area. So.me·have succeeded, 
others have failed. Still others have done a partial 
job of satisfying the pressing demand for attractive 
products that can withstand the hard use of casual living 
with a minimum of maintenance. After studying the 
requirements of the field and matching them against the 
attributes of steel, we feel steel has an important 
contribution to make. Our study took us beyond the 
accepted concept of steel as a material. We worked in 
the realm of design for livability. Our concern was to 
utilize the obvious strength of steel to produce design 
ideas that would add to the grace and comfort of our 
home environment. (23) 
•study in Steel" is a presentation which is shown through-
out the major cities in the United States to be seen by steel users, 
designers, and manufacturers of home and garden equipment. All ideas 
and design concepts presented are offered freely to anyone who can use 
them. Success so far from the progrwn is seen through the introduction 
by three producers of new lines of office furniture which feature 
design elements found in the "Study". 
U. s. Steel has also increased its advertising directed 
toward the industry's largest customer - the automotive industry. In 
1959, it hired John Reinhart, for.merly executive stylist for Ford Motor 
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Company's Lincoln and Continental as automotive marketing manager. 
Under his leadership the "spring out in a new '62" campaign to promote 
car sales was launched last March in twenty-five cities. The company 
supplied promotion kits, car streamers, lapel buttons and newspaper 
advertising. It enlisted the support of local officials and even man-
aged to move several mayors to proclaim "spring out in a new 1 62" week. 
Many of the marketing efforts above might seem to be rather 
elementary. However, in the steel industry they are a departure. An 
example of the problem steel has to overcome is shown in the sales 
pitch often featured by auto salesmen, "I got a 15 minute pitch from 
an auto salesman recently stressing the aluminum features on one car. 
When I asked him what the rest of the car was made of he said: 'I dunno, 
steel I guess.' (Steel accounts for 60% of one typical new car, alum-
inum about 2%.)" (24) Thus, steelmen realize that the job will not be 
simple or short. Right now the A.I.S.I. is debating how to best present 
the latest chapter in the steel profit story which reached a new low in 
the 1962 final earnings statements. There is a possibility that an 
industrial film might be made to dramatize the decline in profits. 
Some producers feel that the bleakness of the story will merely raise 
more problems while others feel that the present problems need more 
telling to convince the public. The present trend in philosophy appears 
to be more and more the latter course ot "Tell the story and tell it 
often". One steel company has even published a handy book for side-
walk superintendents called "The ABC's of Steelwatching", which it will 
make available at certain construction sites. It tells of the difference 
between columns, girders, beams, etc., and how the steelwork is erected. 
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Steel is trying not to overlook any possible avenue of 
approach to the public. In January 1963, the "Steel Outlook" was the 
subject of a seminar sponsored by John Carroll University. The seminar, 
which surveyed steel's prospects and problems, had top steel officials 
participating, featuring Republic's President Thomas F. Patton. The 
program, which included subjects such as~esearch and Technological 
Advancement", "New Ideas in Marketing", and "Problems and Opportunities 
of Foreign Competition", was carried on local television stations. 
There is no longer any question that the steel industry is 
approaching its problems with a vigor and enthusiasm which had long 
been absent fro.m its entire approach to the marketplace. What, then, 
are the new marketing concepts under which it operates? 
MARKETING IN DEPTH 
It's not a question of whether thin tinplate is as 
profitable, we don't know that as yet. It's a question 
of what the market demands. (25) 
Joseph L. Block 
Chairman 
Inland Steel Company 
In the past few years steel has come to realize that making 
a superior product is not enough - it must also be sold energetically 
and aggressively. However, as B. E. Estes, Vice President of Marketing 
of U. S. Steel, puts it, "Selling's not enough; because more and more 
a complete marketing job is required, starting with the consumer and 
his needs." (Emphasis supplied.) (26) 
The background for the emergence of the customer as the start-
ing point is the result of the development of rising standards of living 
throughout the world. In the United States particularly, the incomes 
of more and more families are far beyond the point where they are 
sufficient to provide for the basic necessities. This increase in 
discretionary incane has been accompanied by an abundance of choices 
of allocation. Better food, more education, faster transportation 
are just a few of the choices available. Take, for instance, buying 
a new ear. The present options now available, such as power assists 
and the various sizes of automobiles, are almost endless. These 
choices which are consumer examples also extend to the industrial 
sector of our economy. The manufacturer, in addition, must consider the 
variety of metals which will make his product, the ways to fabricate it, 
fasten it together and package it. It is this multitude of available 
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choices which have resulted in the need for the concept of marketing 
in depth. 
Marketing in depth tod~ means, to the steel industry, that it 
must start with the consumer and his needs, not the product, and develop 
a product or improve an existing one to serve those needs. It involves 
building the market through a variety of activities aimed at all of the 
many people who influence the use and purchase of the product. Finally, 
it involves selling effectively in that market. This approach is felt 
to be particularly required when the seller in quite removed from the 
ultimate consumer as in the steel industry. Thus, steel's effort to 
promote car sales is an example of expanding current markets. Its 
counterattack on competitive materials and its efforts to develop new 
markets are -examples of finding new uses for its steels. Its design 
contests attempt to reach other areas of influence on potential markets. 
All of these undertakings begin with the consumer in mind first, the 
product second. 
An excellent example of this approach in practice in United 
States Steel's experience in the field of farm fencing. The use of 
fencing products had been declining and u. s. Steel decided to try to 
stop the trend. Two key points soon became clear& the first being 
that the farmer regards money apent on fencing as an expense with no 
return rather than as an income investment such as fertilizer, and the 
second being that fence erecting is an expensive, time-consuming job. 
To overcome the first objection, U. S. Steel started a 
campaign to show farmers that properly erected and used fence is an 
investment. Studies and tests run by outside sources respected by the 
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farmers revealed that fences could be used to increase milk and beef 
production through rotational grazing. Fields can be enclosed so 
livestock can be put in them after harvesting to recover residual 
grain and fodder that would otherwise go to waste. The results of 
these and other studies are being sent to both today's and tomorrow's 
farmers through pamphleta, exhibits at farm shows, articles, speeches 
at schools and colleges, etc. 
The second problam was improved by the development of u. s. 
Steel's Fury Fencer, a tractor-drawn rig that drives posts, unrolls 
woven or barbed wire, and stretches it to proper tension, all in a 
one-pass operation. It is two to three times faster than hand erection 
and is usable on any terrain where a tractor can be driven. 
By treating the two problems in fencing, steel believes it 
has checked a negative market trend and contributed to the agricultural 
industry at the same time. The point to remember is that the concept 
came from a market-oriented approach rather than a product-oriented one. 
other examples of this marketing approach have already been 
mentioned, such as the efforts being made in the canning industry to 
sell everyone from the consumer to the supermarket chains to the local 
bottlers and the national can companies. 
B. E. Estes of U. s. Steel has developed seven basic principles 
which are essential to this approachs 
1. In most cases, marketing in depth is most effective when 
carried out on the basis of the consumer and his industry 
or field of activity rather than on the basis of the 
product to be marketed. 
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2. As a corollary, a marketing program directed at a part-
icular industry is generally most effective when con-
ceived, planned, and administered by men who are trained 
and experienced in that industry or field. 
3. The most effective programs result from an understanding 
of the problems of an industry and a consideration of the 
way in which your product can help meet those problems. 
4. It is frequently desirable to use the services of outside 
indirlduals or organizations who have expertness, exper-
ience, and acceptance in the specialized fields involved. 
6. It is important to measure the results obtained from each 
program and evaluate it against the objectives established 
when the program was planned. 
6. In many, if not most, oases it is desirable to plan and 
design programs in such a way t~at others with similar 
objectives can join in to enhance, reinforce, and build 
on your activities. 
7. It is important at every stage in every program to keep 
everyone who has an interest informed as to what is being 
done. Communications should reach your own company 
people, your direct customers, and the numerous groups 
which have an interest and a stake in each marketing 
in depth activity. (27) 
What can the industry expect from the extensive new efforts 
being made in marketing? A partial answer to that can be seen in the 
recent performance of Inland Steel Company. Rated the sixth largest 
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steel producer by assets (t837 million) in the industry, Inland's 
performance over the past few years has been outstanding. While the 
industry has limped along on an average operating rate ot 60 to 70% ot 
the 1957 to 1959 average, Inland has operated at 109% the past two 
years. Inland's return on equity has averaged 11.2% compared to u. s. 
Steel's 9.s.% and Bethlehem's 8.~. (See Table III.) Back in 1957 
while the rest ot the industry slipped, Inland racked up a sixty-tour 
year record tor itself in production sales~ earning capital expenditures 
and dividends. Its operating rate (production as a percentage ot capacity) 
was 100 while other major steel companies averaged 86,%. In May ot 1958, 
the industry's recent law point, Inland operated at 74% ot capacity 
while the rest ot the industry was at 53%. 
An examination ot Inland's success reveals that it has been 
applying Jl&ll7 of t.be pri».eip.lq · ot ·~ •l•~ to:r ~ years. Thus, 
even the president is always available to customers and often takes 
them to lunch himself. In the post-war sellers' market, Inland was 
outstanding for its efforts to keep in contact with all of its customers. 
Sales management required salesmen to record all inquiries from steel 
consumers even when steel was so short in supply that there was no 
possibility of supplying it. Thus~ when the sellers' market lifted, 
Inland knew in great detail all the possibilities of greater sales pene-
tration. As a 1958 Fortune article put it, "In short, Inland seems to 
have kept it constantly in mind that someday there might be a recession 
and that the t~e to begin selling for a buyers' market is right in 
the middle of a sellers' market." (28) 
To service that buyers' market, Inland has been a leader 
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of systematic moderDization. Just last year, it began a $260 million 
program to further modernize its facilities to face the ~ew competition". 
Inland has also been somewhat of a rebel. It probably had 
never received such nationwide notice as it did last spring when it 
refused to follow u. S. Steel's price increase and thus forced the 
withdrawal of the new prices. A comparison of the status of u. S. 
Steel and Inland at that time will help to clarify Inland's greater 
market awareness. 
Inland is a Chicago based operation and sells 60% of its 
steel within 100 miles of Chicago. Its location has always been a 
help in selling, since Chicago is the world's number one metal-working 
region and annually "consumes" more steel than is produced there. 
While some observers point to this fact as the chief contributor to 
Inland's success, an examination of the other mills in the area, U. S. 
Steel, Republic, Youngstown Sheet and T~e, shows that their operating 
rates and profits fall far below those of Inland. Inland's marketing 
team appears to be the difference. Thus, when u. s. Steel raised its 
prices, Inland was currently casting a wary eye toward the plant it 
knew Bethlehem Steel was planning to build nearby to compete in Inland's 
own backyard. With Bethlehem's future competition only a matter of 
time, Inland considered that it must keep customer loyalty at all 
costs. This, then, was a factor in Inland's decision. A decision that 
was customer-oriented. 
Bethlehem's threat, however, was far from the only factor 
Inland considered. In 1961, for example, Inland's profits ran far 
above those of u. s. steel. "Inland had been able to absorb the greater 
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part of the wage increases of the previous contract (1960- 1962); 
indeed its first quarter net earnings in 1962 were only 6.8 per cent 
below those of the comparable quarter of 1959. Per ton margins of 
Inland had dropped only $1.65 below 1959's first quarter while u. S. 
Steel's were down $7.90." (29) 
The differences in these financial figures can be traced to 
decisions made years before by Inland officials who were remarkably 
responsive to the market demands. As pointed out in Chapter rwo, the 
character of the steel market has been changing from low profit heavy 
items (beams, plates, etc.) for the capital goods industry to high 
profit light ones (galvanized sheets, cold rolled sheets, etc.) for 
consumer items such as appliances and automobiles. Inland's marketing 
people recognized this trend and now sell over 60% of their capacity 
in the light, flat products. u. s. steel was not as aware of the trend 
and today devotes only 20% of its capacity to these flat products which 
make up over 40% of total industry steel shipments. 
Even more recently, Inland was among the first to recognize 
the collapse of the railroad market and quickly leave it to diversity 
into the more lucrative market for wide flange beams. U. S. Steel 
still devotes a considerable portion of its capacity to that steadily 
declining market. 
Finally, Inland was among tbe first to recognize that the 
threat tram foreign steel and domestic competitive materials was going 
to require more cost consciousness and less emphasis on price. As 
Richard Austin Smith concludes in his study of U. s. Steel's price 
blunder a 
Looking back over the whole unfortunate episode, ••• 
one cannot but feel that it provides a valuable insight 
into a new order of things. For basic industry the 
surest road to better profits now obviously lies in 
cutting costs rather than raising prices. Big Steel 
itself will have to become more of a cost leader - if 
the corporation is to improve its profitability and 
remove industry's growing doubts about the validity 
of its price leadership. Any company following a price 
leader whose costs are no longer low enough to permit 
it to meet its competitors in a given market is hardly 
maximizing it1 opportunities. (30) 
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CONCLUSION 
In his recent study of marketing innovations, Theodore 
Levitt of the Harvard Business School states four conditions which 
usually indicate the history of a growth industry going into a decline. (31) 
1. The belief that growth is assured by an expanding and more 
affluent population. 
2. The belief that there is no competitive substitute for 
the industry's major product. 
3. Too much faith in mass production and in the advantages 
of rapidly declining costs as output rises. 
4. Preoccupation with a product that lends itself to care-
tully controlled scientific experimentation improvement and manufacturing 
cost reduction. 
The first three conditions seem to describe the steel industry 
of the United States only a few short years ago. This dissertation has 
been an attempt to indicate the efforts which the industry has made to 
pull itself up by the bootstraps and out of the category of a declining 
industry. 
1. The population growth of the United States has continued 
over the past six years while the production of steel has remained 
static. Steel had confidently predicted a steady increase in the con-
tainer market until Reynolds changed their minds tor them and precip-
itated the vigorous counterattack described in Chapter Five. New 
buildings for the expanding population are being built of prestressed 
concrete and displacing a great deal of tonnage steel had felt was in 
its back pocket. Steel has had to design new lighter and stronger steels 
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to resist these inroads. 
2. For many years steelmen regarded the market for steel as 
fixed and beyond their individual controls. Steel, it was said, was 
so cheap and accounted for such a small part of the customer's costs 
that increasing the prices could not possibly have any relation to sales 
figures. Recent experience has shattered any such illusions. Steel 
demand might have been inelastic when the price was low, such as before 
World War II, and there was no substantial threat from competitive mat-
erials. However, with the constant increases in steel prices since 1947,* 
products such as prestressed concrete, wood, glass, aluminum and plastics, 
suddenly became quite active as possible substitutes. Add foreign 
competition to all this and steel demand and its markets are no longer 
fixed. No longer do steelmen see their product as "untouchable" and 
their actions have shown this awareness. Thus of late, one sees a 
stiffening attitude toward wage increases - an attitude which, if exhib-
ited in the post war years, would have prevented the great differential 
between domestic and foreign steel costs. And whether or not one approves 
of President Kennedy's intrusion last spring, it seems clear that even 
without government intervention, forward looking companies such as 
Inland would not have followed the increase and thus doomed it to failure 
anyway. President Kennedy merely hastened a decision which the market 
place would have soon rendered by itself. 
3. Abnormally stimulated by the two wars between 1940 and 
1955, steel capacity grew by leaps and bounds. Pushed by the demand 
for their product, and pulled by national defense needs and the govern-
*About two and one half times as fast as industrial prices in general. 
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mental desire to have a large standby capacity to draw on, steelmen 
saw no reason to stop building straight capacity without equal em-
phasis on modernization of present plants. Now, however, steel's 
"awakening" finds itself with a great deal of antiquated capacity and 
less demand than had been anticipated. This has had the effect of a 
drive toward cost reductions and greater efficiency in all operations. 
Another factor to consider in steel's counterattack on competitive 
metals is the effect on tonnage. Lighter, stronger steels do not 
consume the tonnage that their forerunners did. In addition, as steel 
develops more and more specialty items the sales revenue per ton goes 
up but the tonnage figure may well grow quite slowly. Steel's hope, 
of course, is that increased emphasis on "developmental" selling will 
result in both tonnage and sales dollars. 
The steel industry's vigorous actions of late make premature 
any predictions of a stagnating industry. Indeed, it is in the example 
of a leader such as Inland Steel that one sees the possibility of bright 
prospects ahead. Levitt claims that whenever a seasoned growth industry 
stops growing it is a management failure, not because the market is 
saturated. Thus, aluminum and plastics have taken steel business 
because they quickly learned that to penetrate steel's markets they had 
to approach the customer with the idea of satisfying his needs through 
their product or service. To accomplish this they had to embrace the 
whole range of customer getting value satisfactions associated with 
creating, delivering, and finally consuming their product. Steel, with 
very few exceptions, failed to approach this theme until recently forced 
to do so. That they can do so, and profit by it is proved by Inland's 
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experience. Perhaps the most encouraging aspect is the enthusiamn 
with which a supposedly "mature• industry has turned in its tracks 
and thrown off the shibboleths of the past. 
What, then, of the future? It does appear that steel no 
longer wields the power over nationwide business that it once supposedly 
possessed. The market place has seen to that. In addition, the dom-
estic market can no longer be isolated from the rest of the world. For 
the first time, steel finds itself rapidly approaching a world market 
for steel. If it can hold its costs in line, a huge potential market in 
underdeveloped nations alone is possible. 
Excellent prospects for growth are still available in the 
domestic market. In addition to the areas discussed in this paper, 
there are other encouraging signs. 
1. Employment Costs - Through the establishment of permanent 
labor-management committees to study areas of possible contention, con-
siderable progress has been made in stabilizing prices and keeping wage 
increases in a more realistic relationship to productivity. It is 
hoped that another result will be avoidance of the lengthy strikes which 
are so injurious to all. 
2. Taxes - While at this time it is too early to be sure, it 
appears that this burden will be lightened somewhat in the near future. 
3. Depreciation - Last year's revision of depreciation 
schedules should provide an assist to the industry in replacing its 
aging plant and machinery at a rate more nearly approxtmating that of 
the foreign competition. Depreciation allowances have long been a 
favorite subject of complaint by steelmen, so it is hoped that the new 
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rates will somewhat ameliorate the situation and inject additional 
vitality into the industry. 
The final outlook tor steel is. of course, tied closely to 
two factors. The first is that it must continue to hold out against 
the displacement in its markets by competitive materials. So far. the 
impact has been modest and steel's counterattack shows signs of develop-
ing into a much needed per.manent emphasis of "developmental" selling. 
The second factor deals with steel's four markets - automotive. con-
struction. containers. and machinery. Current prospects for all four 
are excellent, if it is assumed that the growth rate of the economy as 
a whole will continue with perhaps even a little acceleration. In 
fact, it would appear that the industry's aggressive marketing programs 
ot late may well develop markets that will be of benefit to the growth 
of our entire economy. Technical innovations will undoubtably continue 
providing a still greater spur to the industry. 
Although he was probably not thinking of the steel industry 
at the time (1952). Bernard Kilgore. President of the Wall Street 
Journal. described a situation which illustrates the problem steel 
is solving. "Obsolesance is a fact, and not a theory •••• Old communities 
will modernize or die. So will old industries." (32) 
Steel is facing the challenge and is making the most of its 
opportunities. It is, indeed, a long way tram death. 
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Sources Steel's Competitive Challenge, American Iron & Steel Institute 
TABLE II 
SHIPMENTS OF FINISHED STEEL BY MAJOR MARKET CLASSIFICATIONS 
Percent of total net shipments* 
MARKET 1961 1960 
-
Automotive industry 19.1% 20.5% 
Construction & 
Contractor's Products 16.7% 15.7% 
(Excluding oil and gas) 
Warehouses and Distributors 16.4% 15.9% 
(Excluding oil and gas) 
Containers lO.o% 9.0% 
Machinery (including 9.8% 9.6% 
electrical and farm) 
Converting and Processing; 6.3% 6.8% 
Forgings; Bolts; Nuts, etc. 
Oil and Gas 6.0% 5.2% 
Appliances; other Domestic and 5.3% 5.3% 
Commercial Equipment 
Rail Transportation 2.4% 3.5% 
Shipbuilding 1.0% 0.9% 
Export and All Other 
-24 7.6'/o 
100% 100% 
*Note: Excluding shipments to reporting members of the industry 
tor further conversion or resale. 
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Source: Chartinf Steel's Progress in 1961, American Iron and Steel 
Institute, P• 2 • 
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TABLE III. 
YARDSTICKS OF PERFORMANCE: STEEL* 
GROWTH ( 5-Year Compounded Rate) 
Group 
Sales Earnin~s Rankin~ 
McLouth ( $20~m) 3.6% 10.7% 1 
Inland { $837) D D 2 
Kaiser ($465) 5.7 D 3 
Allegheny Lud. ($193) D D 4 
Bethlehem ($2,303) D D 4 
Armco ($1»010) D D 5 
National ($937) D D 6 
Jones & Laugh. ($821) D D 7 
Republic ($1,157) D D 8 
Youngstown ($765) D D 9 
u. s. Steel ($5,160) D D 10 
Wheeling ( $267) D D 10 
Colorado Fuel ($284) D D 11 
Crucible {$182) D D 12 
Figures in parenthesis are assets in millions. D - declined. 
*Companies are listed in each group in order of their performance. 
Source: Forbes, January 1, 1963, p. 32. 
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TABLE III. (Cont.) 
YARDSTICKS OF PERFORMANCE: STEEL* 
PROFITABILITY (5-Year Average) 
Return Cash Flow Oper. Group 
on to Profit Rank-
Equity E~uit;r Mar~in in~ 
McLouth 13.1% 26.9% 19.6% 1 
Inland 11.2 18.6 18.3 2 
u. S. Steel 9.3 16.9 20.5 3 
National 8.8 17.3 19.2 4 
Kaiser 2.3 23.1 21.4 5 
Armco 9.7 15.4 16.0 6 
Allegheny Lud. 9.0 17.4 12.4 7 
Bethlehem 8.3 14.6 16.5 8 
Jones &: Laugh. 6.0 15.0 14.3 9 
Republic 8.6 13.7 14.3 9 
Youngstown 6.0 12.3 14.0 10 
Wheeling 3.9 12.0 12.0 11 
Colorado Fuel 2.7 11.6 8.7 12 
Crucible 3.1 10.9 8.2 13 
*companies are listed in each group in order of their perfor.mance. 
Source& Forbes, January 1, 1963, p. 32. 
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TABLE III. (Cont.) 
YARDSTICKS OF PERFORMANCEs STEEL* 
TREND (Latest 12 Months vs. 3-Year Average) 
Net 
Profit Group 
Earnings Mar~in** Rankin~ 
Crucible +165.2% .u.s 1 
Inland • 16.2 .. 0.7 2 
Bethlehem t 8.0 ~0.2 3 
Allegheny Ludlum ... 6.3 -0.2 4 
Republic .f. 1.2 -0.2 5 
Jones &: Laughlin ... 0.8 -0.2 6 
Yo1mgstown No change -0.2 7 
Wheeling 
-
0.4 -0.2 8 
McLouth 5.6 -0.9 9 
Armco - 20.1 -1.4 10 
Kaiser def. -1.0 11 
National - 24.9 -1.8 11 
u. s. Steel - 35.4 -2.2 12 
Colorado Fuel def. def. 13 
*Companies are listed in eaoh group in order of their performance. 
**Gain or loss in percentage points. 
Def. - deficit. 
Sources Forbes, January 1, 1963, P• 32. 
--
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TABLE IV. 
CONSUMERS SPEND MORE ELSEWHERE 
METALWORKING has lost its traditional share of the consumer's buying dollar. 
Services and nondurable commodities are taking more and more pennies. Here 
are percentage changes in dollars spent for selected items between 1956 
and 1961: 
1"--' 
~ 
~ 
~ 
-
-
Education • • • up 76% 
Hospital Care • • • up 60% 
Toilet Articles • • • up 55% 
Medical Insurance . . • up 52% 
Doctor Fees • • • up 48% 
Books & Periodicals • • • up 44% 
Foreign Travel ••• up 43% 
Drugs & Sundries • • • up 40% 
All Services • • • up 39% 
Toys & Sporting Goods • • 
Auto Repair • • • up 38% 
Housing • • • up 34% 
• up 38% 
Radio, TV & Musical Instruments • • • up 33% 
Dentist Fees • • • up 28% 
All Nondurable Goods • • • up 18% 
Spectator Amusements • . . up 17% 
Clothing • • • up 16% 
All Durable Goods • • • up 13.5% 
Furniture ••• up 7% 
Automobiles • • • up 6% 
Purchased Transportation • • • down 1% 
Household Appliances • • • down 2% 
Source: Steel, "The Big New Markets of the Sixties", (February 4, 1963) 
APPENDIX 
HOW STEEL IS MADE 
( 33) 
The Production of Pig Iron 
Steel is largely iron, so the first step in its production is 
the smelting of iron ore in blast furnaces to obtain iron for later con-
version into steel. 
Practically all of this iron ore comes from the Lake Superior 
region, which yields three types, each varying in iron content, chem-
ical properties and general appearance. Hematite varies in color from 
metallic black to brick red. Magnetite (so named because it is magnetic) 
is black. Limonite is yellowish in color but becomes red when the 
water of composition {hydrated) is driven off by heat. All ores used 
in the manufacture of pig iron are graded according to their richness or 
iron content, physical properties and amount of the impurities always 
found in ore. 
Iron ore is but one of the four raw materials required in the 
production of iron. The 'other three are fuel (generally coke), a flux-
ing agent (usually limestone), and last but not least, air. It takes 
approximately two tons of iron ore, one ton of coke, one-half ton of 
limestone and four tons of air to produce one ton of pig iron. 
The blast furnace, which produces this pig iron, is a huge 
steel shell (nearly 100 ft. high) lined with heat resistant brick. It 
is "charged" through the top, with alternate layers of coke, ore and 
limestone. The raw materials are carried to the top by means of a 
"skip hoist". Each blast furnace has three or more stoves to heat air 
for the hot blast.- These stoves are heated by burning waste gas from 
the blast furnace. Air is forced through the highly heated flues of 
these stoves and delivered to the blast furnace at temperatures ranging 
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from 1200° to 1600° Fahrenheit. This air enters the furnace near the 
base under pressure of about 15 lbs. per sq. in. and in combination 
with the burning coke produces a temperature of about 3500° Fahrenheit 
at the very base or hearth of the furnace. 
When the oxygen in the hot air comes in contact with the 
highly heated coke. large quantities of carbon dioxide gas are produced6 
which in turn breaks down into carbon monoxide. Carbon monoxide is an 
active reducing agent. i.e •• it has the power of combining with oxygen 
' 
and taking it away from other compounds such as iron ore. The carbon 
of the coke also reacts with the oxygen of the ore and eventually. due 
to these reactions the iron is separated as a spongy porous mass. As 
this porous iron moves downward into the higher temperature zone it 
begins to melt and finally becomes entirely molten as it reaches the 
bottom of the furnace. or hearth. 
The limestone which has been added with the other raw materials 
has the power of combining, at high temperatures 6 with the earthly 
impurities of the ore and forms a slag which, being lighter than the 
molten iron, floats on top. This slag is drawn off through the "Cinder 
Notch" leaving the clean iron to be drawn off through a lower "Iron 
Notch". 
During these operations, the iron has picked up, largely 
from the coke 6 ~ to 4% of carbon. All of the phosphorous and much of 
the silicon, manganese, and sulphur that were originally present in the 
ore remain in the iron. 
The hot air blast. entering near the base of the furnace. in 
combination with the coke. forms large quantities of highly heated gas, 
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mostly carbon monoxide, as it passes up through the furnace. At the top 
of the furnace it enters the "downcomer" or hot gas main, travels through 
a dust catcher and into the stoves that are not being used for the blast. 
As a blast furnace produces more gas than is required for heating the 
stoves, some of it is usually diverted for heating steam producing boil-
ers or for other purposes. 
A blast fur.nace operates continuously, the raw materials 
being supplied at the top as 'rapidly as necessary to provide sufficient 
hot metal for tapping at set intervals, usually four to six hours apart. 
100 to 125 tons of liquid iron are taken from the furnace at each tap 
or cast. The liquid iron flows through troughs into huge ladles mounted 
on cars. This product of the blast furnace is usually referred to as 
"hot metal". When cast into molds, it is termed "pig iron". Steel is 
produced from either hot metal or pig iron by one of three methods -
Bessemer process, refining in an open hearth or in an electric furnace. 
The Bessemer Process 
Hot metal from the blast furnace is poured into a Bessemer 
converter while it is tipped on its side. When it is turned upright, 
air under about 20 lbs. per sq. in. pressure is forced through holes in 
the bottom of the converter. The oxygen of the air blown into the 
molten iron burns out most of the silicon, manganese and carbon. To 
this purified iron are added carefully proportioned amounts' of carbon, 
manganese or other elements depending upon the kind of steel desired. 
The Open-Hearth Process 
The open-hearth process is the one most generally used for 
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making steel. In this process, heat is directed over the metal 
instead of through it. The hearth resembles a large rectangular 
basin, holding 50 to 175 tons of metal. The complete open hearth 
furnace usually has an overall dimension of about 15 ft. wide and 60 ft. 
long. In operation, a charge of limestone and scrap is placed in the 
furnace. The fuel, usually hot gas and air, under pressure, enters at 
one end near the top of the furnace, ignites and is directed downward 
and over the metal. After the scrap metal is nearly melted down, 
which usually requires about two hours, hot metal (pig iron) from the 
blast furnace is added and the refinement of the metal continues. Most 
of the silicon and the greater part of the manganese are oxidized and 
combine with the limestone and other non-metallic elements to form a 
slag which floats on top protecting the metal from the direct action 
of the flame. The carbon is gradually burned out and the amount allow-
ed to remain in the steel depends on required specification •. Additional 
hot metal, manganese or other alloying elements are added to produce 
steel of any desired analysis. 
The Electric Furnace Process 
Steel is produced in the electric furnace in the same 
manner as the open hearth except that it is usually in smaller quant-
ities and electricity is used tor heating. The same types of steel 
can be produced by both processes. 
The Finished Product 
Steels produced by these methods are cast into ingot molds. 
The succeeding steps in manufacture vary depending upon the product 
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that is desired. For instance, in the production of sheets by the 
continuous mill process, the steel in the ingot mold is allowed to 
. l 
cool enough to stand alone. The molds are then stripped off and the 
ingots sent to the soaking pits. Here they are held until they are 
heated through out to a temperature of approximately 22000 F. A 
bloaming mill then rolls the ingot into a long strip about 4 inches 
thick and 3 ft. wide. 
The ends are cropped off and the remainder cut into slabs 
about 7 ft. long. These slabs are sent to the reheating furnaces next 
to the cont~nuous mill. When heated to the proper temperature, the 
slabs slide down an incline to the roll tables, which carry them 
through the roll stands. When a slab passes through these stands it 
is rolled to a thin strip of steel 500 to 600 tt. long. These strips 
are cut into sheets or rolled into coils ready for subsequent finish-
ing operation• such as annealing, pickling, cold rolling, etc. 
Bars, structural and other steel products are produced by 
the same general method. The blooming mill reduce, the ingot to the 
proper size bloan, slab or billet. Special rolls continue the process 
reduction down to the finished tona. 
The axygen-Blown Process 
Hot metal and scrap are charged through the nose ot the 
tilted vessel, similar to charging a Bessemer converter with hot metal, 
then the vessel is righted to a vertical position and an oxygen lance 
lowered through the nose to within 25 to 40 inches of tlie bath. The 
oxygen is turned on and liaestone is charged from an overhead chute. 
Reactions occur immediately. During the process, lime and scrap are 
76. 
added as required tor slag making and temperature control. The end 
point is indicated by the disappearance of the flame playing at the 
mouth of the vessel. The oxygen is then turned off as the lance is 
being withdrawn. Blowing time in the vessel is 20 to 22 minutes; the 
time from charge to charge is 30 to 35 minutes. 
The design of the top-blown basic vessel is said to be the 
simplest of all steelmaking furnaces. The quality of the steels pro-
duced is claimed to be equivalent to ba,ic open hearth steels of the 
same chemical canposition. The process was developed in Austria to 
employ pig iron produced from local ores that are high in manganese 
and low in phosphorus; such iron is not entirely suitable for either 
the acid or basic bottom-blown pneumatic (Bessemer) processes. 
Variations of the pneumatic steelmaking processes which 
employ oxygen of high purity blown onto the surface of the bath in a 
basic-lined vessel may become of increasing importance in the future. 
Oxygen·at high or relatively law pressures has been employed, blown 
through the mouth of the vessel vertically or at an angle to the sur-
face of the bath. 
HOW STEEL IS DISTRIBUTED 
It is the practice of the steel producers to accumulate 
orders until they have sufficient tonnage of a size to permit econom-
ical rolling. This eliminates the heavy expense of frequent roll 
changing, and is a necessary factor in keeping the cost of steel low. 
This method of operation, however, is not conducive to quick delivery. 
In the case of most products, the time that must be allowed for mill 
shipment ranges from a few weeks to as long as three or four months 
or mora, depending upon the rolling schedule. Then, too, minimum mill 
rolling quantities range usually'in excess of 100 tons per section. 
To run most economically, steel mills will often schedule the less 
popular sizes of steel (bars, angles, channels, etc.) "subject to 
accumulation". Thus a customer who only requires a few tons must often 
wait many months. When a previously determined minimum has been reached, 
such as 100 tons, a rolling schedule will be published listing the week 
scheduled for rolling. This schedule is mailed on a regular basis to 
all customers. Because of the magnitude of the steel operation, minimum 
order quantities are also established. These range from three tons for 
more specialized alloy bars to a minimum of ten tons for hot rolled 
carbon steel sheets. 
Such a situation calls for another means of furnishing steel. 
in smaller quantiti~s and when it is needed more quickly. This is 
where the steel warehouse or steel service center fits into the dis-
tribution picture. The warehouse acts as a central reservoir, main-
taining a more or less constant reserve as steel is drawn off to meet 
the requirements of industry. 
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From 16 to/20% of the finished steel shipped each year goes 
to jobbers, warehouses and other distributors, who, in turn, resell the 
steel to the same types of consumers as those who take their shipments 
direct from the mill. These steel warehouses think of themselves as the 
retail "supermarket" for steel and will sell in any quantity to any 
customer. Thus while their chief customers and consuming industries 
are the same as those of the mills, they serve a far greater total 
number of buyers. An increasing proportion of steel warehouse activity 
comes from smaller research and development laboratories whose require-
ments are usually in pounds rather than tons. Delivery times from 
warehouses are counted in hours rather than the weeks required from the 
"wholesaler", the mills. Prices, of course, are higher, averaging about 
26% above the mill base. 
There is a growing awareness on the part of steel consumers 
of the cost of carrying their own steel inventories. Cost-of-possession 
studies have indicated costs ranging from one to three per cent a month 
for carrying steel - made up of such items as cost of storage space, 
invested capital that might earn more if invested elsewhere, scrap losses, 
waste, obsolescence, handling, records, taxes, insurance, pilferage 
and stock damage. 
The trend of the steel distribution pattern is toward greater 
use of warehouse stocks and of the cutting services that are available 
from the steel service center - which handles orders for small quantities 
of steel that cannot be taken care of economically by the steel pro-
ducer. It also handles sizable combination orders for many kinds of 
steel which no single producer could fill. And finally, the steel 
~. 
service center does a large order business with fir.ms that have found 
it pays them to let the steel distributor carry either a portion or 
perhaps the bulk of· their steel inventory while they use their capital 
and manpower more productively elsewhere. 
Most steel producers or rolling mills confine their production 
to a limited group of products. For example, one mill may turn out 
only hot rolled carbon steels, another cold finished carbon steel bars. 
A third may specialize in alloy steels, and so on. The steel service 
center, however, secures steels from many mills in a full range of 
qualities, finishes, shapes and sizes, grouping them at a single plant. 
Thus steel users may purchase any particular product immediately from 
stock or combine various products and buy all at one time, from one 
convenient source. 
No one manufacturer could afford to carry the huge inventory 
necessary to •eet any eventuality; so all manufacturer~ from the 
largest to the smallest, need the protection that warehouse stocks 
afford. In effect they may draw upon these stocks as though they were 
their own. Such an arrangement is tar more practical than building up 
excessive inventories with their attendant costs-of-possession as pre-
viously outlined. (33) 
Between 1940 and 1956, both mill and warehouse salesmen had 
little need to "sell". The tremendous demand for steel during the 
Second World War and the Korean Conflict developed practically entire 
sales forces who knew how to "turn down" orders, set allocations, and 
soothe unhappy customers who lacked sufficient steel. Thus, when excess 
capacity, competitive materials, and foreign competition emerged almost 
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all at once, it is not surprising that many steel marketing personnel 
were unprepared for the cold hard facts of the marketplace. The few 
that were even halfway prepared, such as Inland (see p. 55), were able 
to adjust much more rapidly to the ~uyers• market. 
Many of steel's retail outlets, or warehouses, are partly or 
wholly owned by the major producers. Joseph T. Ryerson and Son, Inc., 
the largest steel warehouse organization in the world, with over twenty 
plants, is a wholly owned subsidiary of Inland Steel. U. s. Steel and 
Republic among others also have extensive warehouse chains. These ware-
houses, unlike the mills, are located throughout the major cities of 
the u. s. to maximize fast service. In New England, for example, a 
steel consumer has over 100 warehouses to purchase from compared to 
less than a dozen mills that regularly ship into the area. Direct 
selling costs are higher for warehouses than mille also. Because of 
the smaller average order, the greater number of products*, and the 
service required,because of competition, a steel warehouse employs 
two to three times as many salesmen as the mills for a given amount of 
business. 
*Ryerson stocks over 10,000 sizes of steel and aluminum. 
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